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Project Introduction

Trending towards reduced power and mass budget on satellites with a longer
mission life, there is a need for a reliable thermal control system that is more
efficient and cost-effective. Vanadium dioxide, VO, is a transition metal oxide
that undergoes a passive thermal phase change from a semiconductor to a
metal at 67 C. By depositing nm thick VO, via an in house atomic layer
deposition (ALD) reactor, passive thermal control for solar cells, radiators and
external boxes with minimized weight, cost and structural simplicity is
possible. By utilizing a combinatorial property of atomic layer deposition
where layers of other materials such as alumina or zinc oxide can be deposited
in conjunction with vanadium oxide to provide a dopant in order to reduce the
transition temperature.

ALD is a cost effective nanoadditive-manufacturing technique that allows for
the conformal coating of substrates with atomic control in a benign
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Anticipated Benefits
As miniaturized science platforms continue to be an integral part of NASA's
missions in the form of CubeSats, novel thermal control methodologies must
be applied such that they do not burden the mass and power budget while
allowing for an extended mission lifespan.
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